Immunocytochemical distribution of endogenous albumin and immunoglobulins in the glomerular wall of the sucrose-fed "Cohen" diabetic rat.
Endogenous circulating albumin and immunoglobulin G (IgG) molecules were revealed with high resolution over the glomerular wall of renal tissue from normoglycemic and sucrose-fed hyperglycemic Cohen rats applying the protein A-gold immunocytochemical approach. Due to the length of the experiment, the hyperglycemic animals demonstrated only minor renal morphological alterations. In spite of this, labelling for albumin and immunoglobulins in the glomerular wall showed significant differences between the normoglycemic and hyperglycemic animals. In the former, the labelings were restricted to the endothelial side of the glomerular basement membrane, while in the latter, the labelings were distributed throughout the entire thickness of the basement membrane. In addition, the hyperglycemic animals display some labelling associated with the slit diaphragms between podocytes and in the urinary space. Numerous lysosomal structures present in podocytes and mesangial cells of the hyperglycemic animals were intensely labeled for albumin and IgGs, reflecting a reabsorption activity. Dense deposits labeled for IgGs were found in the glomerular wall and mesangial regions of hyperglycemic animals corresponding to depositions of immune-complexes. These results demonstrated that in hyperglycemic conditions induced by environmental factors such as the diet, the permselectivity of the glomerular basement membrane is lost; proteins such as albumin and IgGs are not restricted by the endothelial side of the basement membrane and cross the glomerular wall leading to proteinuria. The loss of selective permeability properties of the glomerular basement membrane was found to precede the morphological changes occurring in the glomerular wall during diabetes.